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Specification 

1. Title: Facsimile Device 

2. Claims 

(1) A facsimile device characterized by comprising: 

an interface means for connecting to a computer network equipped with an electronic 
mail function; 

a means of inputting information identifying a sender for inputting user identification 
information on the computer network as sender identification information; and 

a control means, generating transmission result report information for notification of 
transmission results after the completion of a transmission when sender identification 
information has been inputted with the means of inputting information identifying a sender, and 
issuing to the computer network the transmission result report information as an electronic mail 
item addressed to the sender identification information. 

(2) A facsimile device characterized by comprising: 

an interface means for connecting to a computer network equipped with an electronic 
mail function; 

a means of inputting information identifying a recipient for inputting user identification 
information on the computer network as recipient identification information; and 

a means of generating reception result report information providing 
notification of recipient identification information in the form of address identification 
information in a pretransmission procedure before facsimile transmission when recipient 
identification information has been inputted with the means of inputting information identifying 
a recipient when transmitting a facsimile, and providing notification of reception results after 
completion of reception when notification of recipient identification information in the form of 
address identification information has been received in a pretransmission procedure when 
receiving a facsimile; and transmitting to the computer network this reception result report 
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information in the form of an electronic mail item addressed to the recipient identification 
information 

(3) A facsimile device characterized by comprising: 

an interface means for connecting to a computer network equipped with an electronic 
mail function; 

a recipient information manager identification information storage means storing 
identification information about reception information managers for users authorized to use the 
computer network; and 

a control means generating, once facsimile reception has been completed, reception result 
report information providing notification of reception results and sending this reception result 
report information to the computer network as an electronic mail item addressed to the reception 
information manager identification information. 

(4) A facsimile device characterized by comprising: 

an interface means for connecting to a computer network equipped with an electronic 
mail function; 

a maintenance manager identification information storage means storing identification 
information about maintenance managers for users authorized to use the computer network; and 

a control means generating malfunction notification report information when the 
occurrence of a malfunction in the device is detected and transmitting the malfunction 
notification report information to the computer network as an electronic mail item addressed to 
the maintenance manager identification information. 
3. Detailed Description of the Invention 
(Industrial Field of Application) 

The present invention relates to facsimile devices connected to computer networks 
equipped with electronic mail functions. 
(Prior Art) 

Generally, facsimile devices transmitting image information conduct device-to-device 
transmission. For example, they are not equipped with a means of notifying the sender that 
transmission of the image information that has been set has been completed or a means of 
notifying the recipient that the image information has been received. 
(Problem to Be Solved by the Invention) 

Thus, conventionally, a sender who has set up the transmission of image information 
must be at the location of the facsimile device to determine whether or not the image information 
has been transmitted. 

Further, since the recipient to whom the image information is addressed does not know 
that he has received a document, he sometimes neglects the received document, resulting in loss 
of the document. 

The present invention, devised in light of the above problems, has for its object to 
provide a facsimile device that notifies the sender of the results of transmission and notifies the 
recipient of the results of reception. 
(Means of Solving the Problems) 

The present invention is a facsimile device that is connected to a computer network 
equipped with an electronic mail function, such that when user identification information in the 
computer network is inputted as sender identification information, after the completion of 
transmission, transmission result report information for providing notification of the transmission 
results is generated and sent to the computer network as electronic mail addressed to the sender 
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identification information, and such that when notification of recipient identification information 
has been provided in a pretransmission procedure when receiving a facsimile, following the 
completion of reception, reception result report information providing notification of reception 
results is generated and sent to the computer network as an electronic mail item addressed to the 
recipient identification information. 
(Operation) 

Accordingly, since users authorized to use a computer network to which a facsimile 
device is connected are notified of the results of the transmission and reception of image 
information, both the sender and the recipient can confirm for themselves information relating to 
image information transmission. 
(Embodiments) 

Embodiments of the present invention are described in detail below with reference to the 
appended drawings. 

Fig. 1 shows a computer network relating to an embodiment of the present invention. 

This computer network comprises n terminal devices TBI to TEn connected to a host 
computer HST, and a facsimile device FX connected to host computer HST. Viewed from the 
perspective of host computer HST, facsimile device FX is theoretically identified as a terminal 
device. 

Host computer HST is equipped with an electronic mail function, an example of which 
will be described. 

Host computer HST distributes electronic mail sent by users of connected terminal 
devices TE1 to TEn and by facsimile device FX to the installed mailboxes of the recipient users. 

When, in the course of distributing an item of electronic mail, the user to whom the mail 
is addressed has logged on from any of terminal devices TE1 to TEn, host computer HST 
transmits at a prescribed timing an item of electronic mail in the form of a prescribed message or 
signal display to the terminal device TE1 to TEn of the user who has logged on to provide 
notification of the arrival of electronic mail. 

When distributing an item of electronic mail and the user to whom the mail is addressed 
has not currently logged on through any of terminal devices TE] to TEn, the next time the user 
logs on from any of terminal devices TE1 to TEn, host computer HST displays a message 
providing notification of the arrival of electronic mail on the log-on screen of the terminal device 
TE1 to TEn through which the user logs on. 

Thus, the user who is notified of the arrival of mail operates terminal device TE1 to TEn 
when he logs on to check the contents of the mailbox assigned to him and reads the electronic 
mail that has been delivered. 

Electronic mail is exchanged in this manner. 

Fig. 2 shows an example of the configuration of facsimile device PX. 

In the figure, control element 1 operates the facsimile machine and handles facsimile 
transmission procedures. System memory 2 stores the control program executed by control 
element 1 and various information necessary for the execution of this control program. 
Parameter memory 3 stores information particular to the facsimile device, such as dictated user 
management information and address management information. Battery 4 backs up the power 
source. 

Scanner 5 reads an original document image at a prescribed resolution. Plotter 6 records 
and outputs at prescribed resolution images such as received images. Time circuit 7 outputs 
current time information. 




Computer interface circuit 8 is connected to host computer HST and exchanges various 
data with it. Operation display element 9 is for operating the facsimile device and is comprised 
of various operation keys and display devices. 

Coding and decoding element 10 encodes and compresses image signals and decodes 
encoded and compressed image information to the original image signal. Image memory 1 1 
stores image information in an encoded and compressed state. 

Modem 12 conducts prescribed modulation and demodulation processing to permit the 
use of an analog line to transmit digital data. Network control device 13 connects the facsimile 
device to analog line networks such as public telephone line networks. Network control device 
13 is equipped with automatic send and receive functions. 

Control element 1, system memory 2, parameter 3, scanner 5, plotter 6, time circuit 7, 
computer interface circuit 8, operation display element 9, coding and decoding element 10, 
image memory 11, modem 12, and network control device 13 are connected to system bus 14 
and the exchange of various information between these elements is conducted primarily over 
system bus 14. 

Fig. 3 shows an example of operation display element 9. 

In the figure, start key 9a generates an instruction to start the send and receive operation 
of facsimile device FX. Start key 9b generates an instruction to stop the send and receive 
operation. Ten-key 9c is for inputting numerical information such as the telephone number of 
the recipient. 

User code key 9d is operated to input identification information (referred to hereinafter as 
"user identification information") recorded in the computer network as to which users are 
authorized to use the computer network Address code key 9a is for inputting the address code 
of a recipient. 

Further, liquid crystal display 9f is for displaying output such as various messages from 
facsimile device FX to the operator as well as the status of facsimile device FX. 

Fig. 4(a) shows an example of the user management information recorded in parameter 
memory 3. 

The user management information is comprised of, for each user, a user code designating 
the users of facsimile device FX, a user name representing the full name of the user and the like, 
and user identification information. 

Fig. 4(b) shows an example of address management information stored in parameter 
memory 3. 

The address management information, for the address of each individual, is comprised of 
an address code designating the respective address in facsimile device FX, an address name 
denoting the full name of the address, a telephone number denoting the telephone number of the 
facsimile device when transmitting image information to an address, and address identification 
information in the form of user identification information in the computer network where use of 
the address is authorized. 

Fig. 4(c) shows an example of the manager management information stored in parameter 
memory 3. 

Manager management information is comprised of reception manager identification 
information denoting the user identification information of the user to whom the reception result 
report is to be addressed when no reception address user identification information has been 
specified, and maintenance manager identification information denoting the user identification 
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information of the user becoming the destination of a malfunction occurrence report to the effect 
that an abnormality or malfunction has occurred in facsimile device FX. 

The user management information, address management information, and manager 
management information are generated by the manager managing operation of facsimile device 
FX and uploaded to facsimile device FX through host computer HST from any of terminal 
devices TE1 to TEn. How this information is uploaded is here omitted. 

In the above configuration, facsimile device FX is in a state permitting it to log on to host 
computer HST when the power source is turned on and send electronic mail to host computer 
HST. 

In this state, when a user of the computer network employs facsimile device FX to 
transmit image information by placing an original document to be transmitted on scanner 5, 
control element 1 displays a prompt requesting the operator to input his user code. 

Once the operator has pressed user code key 9d and operated ten-key 9c to input the user 
code, control element 1 then displays a prompt for input of an address code. 

Once the operator has pressed address code key 9e and operated ten-key 9c to input an 
address code, control element 1 displays a prompt to press start key 9a to command the start of 
image information transmission. 

When the operator presses start key 9a, control element 1, as shown in Fig. 5, reads the 
original document to be transmitted that has been set on scanner 5, sends the image signal thus 
obtained to modulating-demodulating element 10 for coding and compression, and stores the 
image information obtained in image memory 1 1 . When this storage has been completed, for 
example, transmission management information such as that shown in Fig. 6 is generated and 
stored in parameter memory 3 (process 101). 

Here, the transmission management information is comprised of a file code FNb 
identifying the transmission image information, a user code Uld denoting the user code inputted 
at that time, an address number CNb denoting the number of the designated address, address 
codes for various addresses, address information CDl-CDm storing the number of calls and the 
communication results, communication mode information MOd denoting the communication 
mode set at the time of transmission, and image information area information MAp denoting the 
storage area of image memory 1 1 in which the transmission image information is stored. 

When the transmission management information has been generated, control element 1 
sets the number of calls in address information CDl-CDm to 0 and sets untransmitted data as the 
communication result information. 

An item of address information CD (CDl-CDm) is selected from the transmission 
management information and the address code contained in that address information CD is 
fetched (process 102). 

Next, the telephone number of the address in which the address code is recorded and the 
address identification information is fetched from the address control information stored in 
parameter memory 3. The telephone number is called and a prescribed facsimile transmission 
processing (process 103) is executed. In this facsimile transmission processing, the address 
identification information is transmitted in a pretransmission procedure to set the transmission 
function prior to transmitting the image information. 

When facsimile transmission processing has been completed, a check is made to 
determine whether the transmission operation at the time has been normally concluded 
(determination 104). 



When the image information has been normally transmitted to the address and the result 
of operation 104 is YES, data denoting a normal conclusion is stored in the communication result 
information of the address information CD selected at that time (process 1 05). A determination 
is then made as to whether or not there is one or more address information CDs the 
communication result contents of which have not yet been transmitted in the transmission 
management information (determination 106). 

When the result of determination 106 is YES, the next address information CD is selected 
(process 107), a return is made to process 103, and facsimile transmission operations are 
conducted for the address that has been selected. 

When the result of determination 1 04 is NO, a check is made as to whether or not the 
number of repeat calls prescribed by the call number of the address information CD selected at 
the time has been exceeded to end the number of repeat calls (determination 108). When the 
result of determination 108 is NO, the number of calls of address information CD is incremented 
(process 109) and execution advances to determination 106. 

When the result of determination 108 is YES, it is an indication that the operation of 
repeat calling of the address of the selected address information CD has ended and the 
transmission operation for that address has not been normally completed. Thus, a message 
denoting an abnormal conclusion is set into the communication results for that address 
information CD (process 110) and execution proceeds to determination 106. 

When the result of determination 1 06 is NO, since all transmission operations have been 
completed for all addresses, a transmission result report denoting the transmission results at that 
time is compiled as shown in Fig. 7(a), for example, and an electronic mail item having as its 
text the transmission result report addressed to the user code Uld of the transmission 
management information is issued to host computer HST (process 111), and the transmission 
management information corresponding to that transmission operation is deleted from parameter 
memory 3. 

Here, the transmission result report is comprised of a heading denoting that it is a 
transmission result report, the date upon which the transmission result report was compiled, and 
an indication of the communication results for the respective address information CDs. The 
indication of communication results gives the address code, the name of the address at which the 
address management information for that address code is stored, and the communication results 
in a prescribed one-line format. 

Since a user who has set up a facsimile transmission is provided by the electronic mail 
function of the computer network with notification in the form of a transmission result report 
giving the results of that facsimile transmission, he may himself confirm the results of the 
facsimile transmission he has set up, and do so without great effort. 

Fig. 8 shows an example of reception processing by facsimile device FX. 

First, facsimile device FX is called by another unit, and when the call is detected, the 
prescribed facsimile reception processing (process 201) is executed to receive the image 
information. At this time, the address identification information is stored when it arrives and 
prior to image information transmission by means of a pretransmission procedure for setting the 
transmission function that is to be executed. 

When process 201 has been concluded, a check is made as to whether or not address 
identification information has been received and stored by the pretransmission procedure 
(determination 202). When the result of determination 202 is YES, a reception result report 
denoting that the image information has been received is compiled in the format shown in Fig. 



7(b), for example and an item of electronic mail addressed to the user code of the stored address 
identification information with text in the form of the reception result report is sent to host 
computer HST (process 203). 

Here, the reception result report is comprised of a heading denoting that the electronic 
email is a reception result report, the date upon which the reception result report was compiled, 
and an indication of the reception results. The indication of the reception results gives the 
identification information denoting the transmission source of the image information that has 
been received, the time when received, the number of pages received, and the reception mode 
(for example, confidential or the like) in a prescribed one line format. 

When the result of determination 202 is NO, a reception result report identical to that 
above is compiled and an electronic mail item addressed to the reception manager identification 
information and having the reception result report as its text is issued to host computer HST 
(process 204). 

When facsimile device FX receives image information in this manner, since an electronic 
mail item having the reception result report as its text is sent by the computer network to the user 
when address identification information has been designated or a predetermined reception 
manager when no address identification has been designated, the time spent going periodically to 
facsimile device FX to monitor whether or not a facsimile has been received is saved, and since 
reliable notification is provided to the address to the effect that a facsimile has been received, the 
addressee can reliably obtain the original document that has been received. 

When image memory 1 1 storing the transmission image information in facsimile device 
FX is comprised of volatile semiconductor memory devices, there is a risk that the memory 
contents will be erased when a malfunction occurs in the power source. 

In that case, it is necessary to communicate this fact to the user who has set up the 
facsimile transmission. Fig. 9 shows such processing. 

This processing constitutes part of the initialization processing executed by control 
element 1 immediately after the power source of facsimile device FX has been engaged. 

That is, when the power source is engaged, control element 1 logs onto host computer 
HST in the manner set forth above and checks whether or not any transmission management 
information has been stored in parameter memory 3 and whether or not an untransmitted original 
document has been stored (determination 301). 

When the result of determination 301 is YES, a check is made as to whether or not 
effective data has been stored in the user code Uld of the transmission management information 
(determination 302). When the result of determination 302 is YES, for example, a 
nontransmission report having as its text the message "There is an address to which transmission 
has not been made" followed by a transmission result report and a similar communication result 
indication is generated, and an item of electronic mail addressed to the user code Uld of the 
transmission management information is sent to host computer HST (process 303). 

In this manner, the user who set up facsimile transmissions is notified by electronic mail 
of the addresses to which the image information has not been transmitted. 

Accordingly, since the user can immediately send the image information to the addresses 
to which it has not been sent, the reliability of image information transmission is enhanced. 

Further, when facsimile device FX undergoes some sort of failure, such as running out of 
paper to print received documents, and a unit malfunction occurs, the maintenance manager is 
notified. 



That is, as shown in Fig. 10, a check is made as to whether a malfunction has occurred 
(determination 401). When the result of determination 401 is YES, a check is made as to 
whether or not a malfunction report has already been issued (determination 402). When the 
result of determination 402 is NO, a malfunction occurrence report to provide notification of the 
malfunction that has occurred is compiled and an electronic mail item addressed to the 
maintenance manager identification information stored in parameter memory 3 and having as its 
text the malfunction occurrence report is sent to host computer HST. 

Thus, the maintenance manager can be rapidly made aware of the malfunction that has 
occurred in facsimile device FX, and as a result, facsimile device FX can be caused to operate 
smoothly. 

The processing of Fig. 1 0 is conducted at regular intervals when facsimile device FX is 
on standby. 

In the above embodiment, the computer network is comprised of a single host computer 
HST, terminals TE1 to TEn connected to it, and a facsimile device FX. However, the present 
invention may be similarly applied to wide-area computer networks consisting of several local 
computer networks each comprising a host computer HST. 

Fig. 1 1 shows an example of a wide-area computer network. 

This computer network is comprised of a data communication network DX for 
exchanging data between individual host computers HSA, HSB, and HSC, in which the host 
computers HSA, HSB, and HSC of local computer networks CSA, CSB, and CSC are connected. 

Computer network CSA is comprised of a host computer HSA, multiple terminals TA1 to 
TAn connected to it, and a facsimile device FXA. Computer network CSB is comprised of a 
host computer HSB, multiple terminals TBI to TBn connected to it, and a facsimile device FXB. 
And computer network CSC is comprised of a host computer HSC, multiple terminals TCI to 
TCn connected to it, and a facsimile device FXC. Facsimile devices FXA, FCB, and FXC are 
connected to public telephone line network PX. 

Network identification names have been established for computer networks CSA, CSB, 
and CSC. For example, a network identification name can be added in front of user 
identification information in the form of "[network identification name][user identification 
name]" to send electronic mail to users in the other computer networks among CSA, CSB, and 
CSC. User identification information to which a network identification name has been added 
will be referred to below as network user identification information. 

In the present embodiment, during transmission, facsimile devices FXA, FXB, and FXC 
provide notification to receiving devices in their pretransmission procedures of address 
identification information and sender identification information consisting of the network 
identification information of the computer network CSA, CSB, or CSB to which the original 
terminal belongs by adding it to the user code. 

On the receiving end, processing such as shown in Fig. 12 is conducted. 

That is, when a call is received from another device and call reception is detected, a 
prescribed facsimile reception process (process 501) is executed and the image information is 
received. At that time, address identification information is stored in advance when address 
identification information and sender identification information are sent through in a 
pretransmission procedure. 

When process 501 is completed, a check is made as to whether or not address 
identification information has been received and stored in the pretransmission procedure 
(determination 502). When the result of determination 502 is YES, a reception result report 



similar to that above is compiled and an item of electronic mail addressed to the user code of the 
address identification information that has been stored and having as its text this reception result 
report is sent to the host computer (process 503). 

When the result of determination 502 is NO, a reception result report similar to the above 
is compiled and an electronic mail item addressed to the reception manager identification 
information and having as its text this reception result report is sent to the host computer (process 
504). 

Next, a check is made as to whether or not sender identification information has been 
stored (determination 505). When the result of determination 505 is YES, an electronic mail 
item addressed to the sender identification information and containing, for example, a reception 
notification report in the form of the text "I have received a facsimile message from you." is sent 
to the host computer (process 506). 

Thus, in the present embodiment, since the reception results for a facsimile transmission 
to another computer network address are provided to the sender of the facsimile transmission, the 
sender can clearly determine the results of the image information transmission he has set up. 

It is also possible to determine the progress status of a facsimile transmission that a 
sender has set up. In that case, for example, when the sender requests progress status 
confirmation service for transmission by a facsimile device from the host computer, the host 
computer makes an inquiry to the facsimile device about the progress status of the facsimile 
transmission set up by the sender. 

Thus, the facsimile device retrieves transmission management information in which the 
user identification information of the sender is recorded, edits a transmission result report at that 
time as set forth above, and sends an electronic mail item addressed to the user identification 
information of the designated sender and having as its text this transmission result report to the 
host computer. 

Thus, the user can obtain information about the progress status of the facsimile 
transmission he has set up. 

The user may also send an electronic mail item directly to the facsimile device to make 
an enquiry. 

[Effect of the Invention] 

Based on the present invention as set forth above, notification of the transmission and 
reception results of image information transmission is provided using the electronic mail 
function of the computer network. Thus, an effect is achieved in that the sender and recipient 
reliably obtain information about the transmission of image information by and to them. 
4. Brief Description of the Figures 

Fig. 1 is a schematic diagram of a computer network relating to an embodiment of the 
present invention. Fig. 2 is a block diagram showing an example of a facsimile device relating to 
an embodiment of the present invention. Fig. 3 is a drawing of a portion of an example of the 
configuration of the operation display element of a facsimile device. Fig. 4(a) is a schematic 
diagram of an example of user management information. Fig. 4(b) is a schematic diagram of an 
example of address management information. Fig. 4(c) is a schematic diagram of an example of 
manager management information. Fig. 5 is a flowchart of an example of transmission 
processing. Fig. 6 is a schematic diagram of an example of transmission management 
information. Fig. 7(a) is a schematic diagram of an example of a transmission result report. Fig. 
7(b) is a schematic diagram of an example of a reception result report. Fig. 8 is a flowchart of an 



example of reception processing. Fig. 9 is a flowchart showing an example of processing when 
the power source is engaged. Fig. 10 is a flowchart showing an example of processing when 
sending out a malfunction occurrence report. Fig. 1 1 is a schematic block diagram showing an 
example of a wide-area computer network. And Fig. 12 is a flowchart shoring another example 
of reception processing. 

1: control element; 2: system memory; 3: parameter memory; 8: computer interface 
circuit; 9: operation display element; HST, HSA, HSB, HSC: host computers; TAl-TAn, TBI- 
TBn, TCl-TCn, TEl-TEn: terminals; FX, FXA, FXB, FXC: facsimile devices. 

[Fig. 1] 

[(HST) Host computer (FX) Facsimile device] 
[Fig. 2] 

[(1) Control element (2) System memory (3) Parameter memory (4) Battery (5) Scanner (6) 
Plotter (7) Time circuit (8) Computer I/F (side) To host computer (9) Operation display element 
(10) Coding and decoding element (11) Image memory (12) Modem (13) Network control 
device] 

[Fig. 3] 

[(9d) User code (9e) Address code] 
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[Fig. 5] 

[(top) Start (101) Store original document to be transmitted and generate transmission 
management information (102) Select an address (103) Facsimile transmission processing (104) 
Concluded normally? (105) Record normal conclusion (106) Any address for which not 
concluded? (107) Select the next address. (108) Has the redial setting been reached? (109) 
Increment the number of times redialed. (110) Record abnormal conclusion (111) Send 
transmission result report to user ID.] 
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[Fig. 6] 
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[Fig. 7(a)] 

Transmission Result Report [Date] 
Address Name of other party Result 

[Fig. 7(b)] 

Reception Result Report [Date] 

Sender When received Number of pages received Mode 

[Fig. 8] 

[(top) Start (201) Facsimile transmission processing (202) Is address ID attached? (203) Send 
reception result report to address id. (204) Send reception result report to specified ID. (bottom) 
End] 
[Fig. 9] 

[(top) Start (301) Any original documents left to be sent? (302) Is there a user code? (303) Send 
untransmitted mail to user ID (bottom) End] 
[Fig. 10] 

[(top) Start (401) Has there been a malfunction? (402) Has report been sent? (403) Send 
malfunction occurrence report to recorded ID (bottom) End] 
[Fig. 11] 

[(TA1) Terminal (TA2) Terminal (TAn) Terminal (HSA) Host computer (FXA) Facsimile 
device (DX) Data communication network (PX) Public telephone line network (TBI) Terminal 
(TB2) Terminal (TBn) Terminal (HSB) Host computer (FXB) Facsimile device (TCI) Terminal 
(TC2) Terminal (TCn) Terminal (HSC) Host computer (FXC) Facsimile device] 
[Fig. 12] 

[(top) Start (501) Facsimile reception processing (502) Is address ID attached? (503) Send 
reception result report to address ID. (504) Send reception result report to specified id. (505) Is 
transmission ID attached? (506) Send reception notification report to transmission ID. (bottom) 
End] 
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*><D*ffi*IIM 7r^H2 



ffl*KJ:E*ffl*IIB!Jt*«Aa*«K.fcy*ffi* 
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rf~hm*t:»J&L-C*<It1l«*I»*»B!Jffitt» 
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(4) **>-/U«tt*«*.fc3 

t * ±E.3 > * a - $ * y h 9 - 0 t ff ft Yft.ft 

»*«Mf»«fctt*® fc . lfift»cA*tf«£ : 

«*>-^k U T ± E 3 > tTa - * * «/ h 7 - 0 
y 0 1/ Z 'J HI. 

*ftm*. -;uatt*«*.fc3> tra- 

* * v h9-^*««ftft7T^5 U ft ft K 

k b*k* afig * ft * *> o?a> u . ft***, a 
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ALTaffl*« ft) l/Tay 
fa - * * y h 7 - 0 K fttf* ft t t; 77 

jj/s y*««Keaft*mT*a*iiMmfttf 

ft » « *v T * fc * K tt * ffl II 7 ft K * ffl * ft * 

BLMftflAoft?*-*!: iT3>i? 3 -My 

4 : t T f 4 . 

[HUM] 

JW T . * B 00 * # JR L 6 . * ft * <3 * » 
ft t » M k R « "T ft . 

mat*. *a« & = > e-a 
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7 y 0 J/ 5 'JftBOftBftmtTflJfl^TftBT 

#TI«^H, * <B*ftftft frftBLT. IS 

SLTUtn^iii & * £ fc 

& <? • 

<or*y. ssatift t &<b* k a*-r & t * h u . 
imutmikt *fc*t>©*«n 

*ft«tt. B^J-A'fttttftilfcSi/e'a- 
4> * y h 9 - 2 Kftfl b. J:E3 > tfa - * * * 

h9-^®*ffl*«jwmft#a«* 

t LTHftAJithTv^ttttt. 2 ffl ft T tit 

* 
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C©3>^a-5*yh9-^tt. Ifc © * X 
h3:/tfa-*H5Tfc. :©*^hay^a-?l! 
STtCftllt**ifcnftOtt*ftBTB!~Teii. J: If , 
£«D**h3;/tra-* HSTIC ft ft* Ail^O 7 
7*i/5 yftftFIfr&ftfctlv. 57>J/S'JK 
BFItt. h 3 y \C a-*HST*6Jl* t . ft 

ftftlMt. lntDfi^HI t LTBftS A*. 

**h3>tra-* HSTtt, 

T**>t>, ** t* 3 >fcfa-*HSTtt, ttft* 
IvT V> &«*ftBTei-TBnO#|ffi*&J:tf7 7 * 
J/* VftBFIfr&ftfjStvfcft* *0 
ftft<B«ffl*lc8JSLTiSft«*vT^ 
s> 0 * IC K ft f & . 

* L T . **h3>kfa-*HSTtt. ft * * - 

/weflntc. »5t<D«ffi**u^rn^©ft*ftB 

♦ ^Dif^y LTi^ K^ttl TBI - TEn it tt L T 
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*v CD «*»BTEl-TEn* 6 iDif*yLT^&P 
ZtK.il* h □ >ea~^HSTtt. * 0 « /B 

* n XnCDB* K BTEWEn* 6 a 0 * > L 

fcttK, -/t>*<a *s*j-r * > y * -s* 

fc. * CD*ffi*tf O > Lfc**BBTE]-TEn 

cd p ^ * > mm k nx* * . 

>if <DB5fcKBTEl-TEi»l:Btt IT . S # k fl U 

:e*Ht't; « * > - ;u o * y * y # fi *> 
*\ * . 

JB2Btt, 7 7 * 5 y BBFioBAtl t it U 
T I* 4 • 
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t,0T*ft. 

* «J3. *S. yD»H, HHBB?. 

* **tit*ft»io. m^t 'jji. ^taiz. e 

BfWBKfi)3tt. 2/ XT U A *14K mm t 
y . itLTCflll/^f A /< * J4 fc b T tj 

J/ £ y »BFX<Di&*<Btfttf CDH* % w^-r ft 10 
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o*5A<D*t7*fc&B**BCD«B*ir*Ett 

Tftfci&afcfl-cfcy, /<9*-9*%yji*. 
3(077^i/5 UBB»cB*ft1fB. B * tf . a 

&r*.i-if«*itB*ft*v 

? * ti 4 ? * y.Xy^yilcJt^TBH/ly* 

**fclt>0t;C!)T*>y.7Dy*6tt.XfflBft 
t>BT*!K *ftB*7tt, trtt/J 

t y tffi fcOCDfcCDT* y . BttBfltBStt. 
y, B* J:tfftmB.e if **BA6 

ikU. »*<t£««nfc-BWB*ic©B«# 
ICR«Af«fttt0«OTIV, Bft*%yiltt. 
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W Jt fcft *f * fc It) CD t> © T ft y . "?->#-Bctt. 
afc©«B»***CDBBttB*BrtA;&-rftfc 

<!> CD *j CD T * ft . 

y. Afta - K *-S«l*. *«A5tO»ft3-K 
* B ft A A.f ftfc*)CDt><DT*ft. 

t &. tt A ftjpBSltt > 7 7 ^ i 'J KIPIA* 

6 * * U - * CD B * CD > y -fe - J**. 77ff 

5 y KBFx<o«»jaf ^ tBstm^r efc^cD^cD 

T* ft . 

B4B(a)tt. /< ? > - * > * y sic tea * nx 

oft a - * f * f* B CD - « * m L T n £ . 

? r 9 i/ $ y kbpik an r *t 

»£-r ft fc«XDa-1f a- K. Hffl#CDft*** 
t ft 6*>t-a-1f »J:V. a-ifBB9fllBfc 
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ftA$t*«tf*0-#!%*UTHft 

AfcfBtl**, *ft*ft<DBAA5fcfc-3V'T. 

77^5 ';8BP*KfcPT*ft*ftcDftftfr« 

ft fcUXDAfta- K> Afc<Dft**ir*ft& 
Afti:»tt*£a*ft t * 0 v 7 0 
^•JKI(DtRt«l»6tt«Bt«. * 

& ft • 

WBB(c)tt, > - * > * y jjc K« * ftT n 
illtllflUKO-WHl TP ft . 

tmmmnntt. * AAftea-*faB'jfl»« 
tf»**ftTo*o**o**ia*u*-h<&A 

ft**ft*«*0i-ifBjW«Bfcft**>'r*ffl 

va*ftyjfi«* sj:t/. 7 7 0 u s u Banc 

* ^ % «D A* ft ft v> B it * 4 L t t t * 

oBir»»T«B**.a:i/*--h0A5fcfcftftii 
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C ft Jt IJ . Jt'tU-^tfAfcrj-K^-Sefc 

ftfc, WAfiPJtt. 
h*-8«tB#A;OLTWmili*«Brt*«*A 

C ft »C J: y . * * 1/ - * * 9 - h * -9i * 0 
ttAfl-Tft*, JB SB £ in ? J: i K , 

****5fci^**ftT^ft»fflJ*«*K*» 
**T. * ft K J: T W fcVA* * »*<ttt*<t 

BitatB*** m ik b a r ft . * 1, t . -to 

cur ft (Anion, 
-cr. affltattwt*. aflfnf* is % awr 

aftfca.-*3-K**>€>*>Ta-tf3--KUId. 

is s * ftfcftfc <n ft t: ft 6 t>r AfcBCIb* *ft 
•rftoi65tt-Di>Tia5fe3-K. HeKi;j:t; 

afflttft*Ett*ft*ft1ftlBCDI-CDa. *02$f* 



2-172348(4) 
c:ft &<&n-*f*flj«, Aftfafl*. 

V. C O 7 7 * f $ y fcfiFJ 

oafflfc«atftV3i**ci^T»A«ftT, n 

rft »'0B*«BTEl-TEn * IJ, *^hD>e a 
-*HSTHtT77i>l/$ »J«BP*lC7y*0 
- K 4 ft ft • * . *07*7'O-Kfl!>J5*lC-7 

v>rtt. 

ttJtoHAT. 7 7 f f 5 UBBPItt, «Btt 

t. * 7. h □ y e 3 - * HSTK* Ltlf > -ft, 

77*j/$'ja*pitflnTBmii<5a* 

tf "3 IC % iSA****** *51C* y h-fft 

* . WBfiltt. I/- 9 tz i -if a - K * A 

£ ft * U . *"<t/^* #3.-if3-K*-9d 
UfliA»U<5ti:. f >*-8c*Brt bra 
-*3~K*Aa*ft*. ft fc. MHIIIt. A 
fta-KlrAaTftJ:?****:/**^-*;*. 
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* K R * S ft T n ft a A * - K * ft 6 t » « * 
— K A tt«0d, *J:tf, SABABtfettdftT 

^fta*** 'juaeaatf t'fc64>-raffl«fii 

*A«IUp# 6 ft . 

jfcTtt. * 0 A£ft*CDl*CDi<Dft*Btt fcOfc, 

HT. 3A*JlAA*6lo©A$fcAtSCD<CD 
l-CDp)ta*b. * <&A ftAIRCOfc * * ft ft Aft 
3-Kt*U aj-t'(J6B102). 

fcfc, I/3KEBI/TH ft 

*ftf a««^6*«5»jfe3-.KK«i«ntv^ 

U^CIKI^, UU, **AMttftfc*U 

tfJL. *0«tt»**«*bTffije©774'fS 
y %BA*(ftB103) IJUft ft . :®7r^ 

AftttKlflllltriSffirft. 



t * a&<*mft#JE**7 1 ***** 

ft * tfYBSfc ft ft * * ic tt . *«D**»caKbfc 

tfioJaJhabftfr±r-i>*t««* «> ( « ft 106). 

©a*?uifeia5fejc»LT7 7 i'^5 u a m n * 

fljrrl04©«* ^HOfc tf ft t t Ktt, * 

<o * * c a* t * a fcm«cDo « 9 ee #m*© 

> * g > > h i/T (*«I09). *ffi06i:&fc. 

fitflOSa tfYESK ft t * K tt. *«t* 

tatt L fc»5feti*CD0a*i: H + ft If 
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T v> ft . 

a - «f K I* . *07792/«VaaCDttJ|tfcfc6 

»uiR«Lfe7r^f5 uaaottfttamc.- 

* -3 , & nT*0ftZfc 0-X t ft . 

ffBBtt. C 0 7 7 9 f £ 'J ftBFX<0*ffftS 
CD — A IvlTMi. 

01)** 15 LtB««t *<BT ft. C<0t 

«. aflHRfii^cfttt^ Tt5*3^vft(ga«tt%« 

< - 

♦ IT, *a201t*7rftfc. * ICfe 

att*mT»*«M«llt*fflLTE«bT^ft 

*fcf 5 *>* W*(«»j202). £(fi2O20>** tfYES 
<f ft 4: « K tt . «t**fl*fttfcc:fc**>**>* 
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a*tl06(Dtt* tfNOK ft t * KfcU £ 
«jttf/«7HU)fc*T*7 K««L. *0i*ffl 

«ftf»K»i5T ft a««fatt* t . * 

% U 3 * U SB 3c T ft . 

oT<9affl**o-a*w^e><ir*. aa 
tt»<o-aa«»ctt. **3-k. -eroufta- 

K£tt£LTft&«afll«»CBtt2feTt>ftft& 
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$ um*vmmxs* *0*ffltt*urf-h**« 

kl. E« LT ^ ft«*aM1tll<0a«-»f D- K 
TKftftt ft (fe*103). 

tf*ffitt*i/rf-KT*ft::fc%*«>i3-f««< 

tt*0-a»m*e**. *t±* 

m, *a*a. ts*o. *«*-k 

(**.«. i**0»*TMf7KK« 

L 0T fc ft . 

«»j 202 Ott» #H0C <r ft fc * Hi* . ± 

& fc B«©fta»* u*- h *mm l . *0*a 

K*»7t ft (»*2©4). 



&nwnwtftt&i! ^ttKy**izitib tin 

fc»S*4iTOft*fl*«#K. 77^3 'J5 
fl^ftofcCfcfcj|tftftfclO0*ffll8*l/tf- 

* fc . 77{-S>*y*ffltfft,&£fc*tftftfcB 

*-ca*anft<OT. 
t:4T. 7 7 * f $ y «bp»k ft utafflB 

fll«kt»tiii^'Jlitf. 9 ft It co * 9 # 
fcftBB*&«*ilvTP«ft#. «S(Cll1»tr 

# » * . 

cat*, * © & 1 7 t 5? v 5 am t s ft l 
fca-tricartTft * <d * 0 

CO ft 4 t JB9H Kin*. 

wOflf tt. 7 7 2? V 5 U BBPXlc MB tfftA 
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fc**. t ****** tzm&T * J: 7 K U 

X v> ft . 

T^ft**3 **fc«X(«B40]), *3K40I®I»* 

#yesic * ft <* ic a . Hff«£u^-hitti: 

Lt ft -3 »*(tt*i402). *J»f402 

cowm^noicftftttKtt, H^tcmit 

-*>*Y3KEttLTofttf*»JI*mjBiJfl|« 

- /Ufc** h3>^a-JHS 

TK«t7-f ft . 

C iv K * U . ff W « * tt , 77^VS lj|t| 

t. tMci-jT. 77^i/5'J«BFIOBfflfc 
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Mftfeifttftftf ft ftflBftfc* 

fl-SHrftrt'rftfcOTftft. 

BB^ftAinftt, 

ft*? **ta.«ft(ftff30]). 
nwaoi^iam^tBsic 4 ft * e . 

tt* ItT^ftfrif $ *t «/« (19*342). **302 

o«*^YESicik ft t * kti ; r$B2n 
x * * jt # ft y * * . J fc o 7 > v * - S>K 

»«w«rRBUT^^ft*a«l/JK-htAffit 
«T ft (»«303). 

fcnLT*I*>-*K*ya*o«*vft. 
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Hmcff^dKTftCfctfTtft. 

fcft*. »iOHco»*ti, 7 7 ?f i UKIFI^ 
fc«ttJ|IC*^Ti>fti:*fc. -fclfHJIWHTfr 
ft . 

t ftlClftfti ft <i 5R TElrTBn ft* J: tf.77?Vi 
•JtiflFXKJ: tlTUft tf. £©J:3lC. 

l-7^>«^h3>e^~5HSTICJ:UIIA2nfta 
-*;Kt3>kTa-* *y h9-**BBI**l, 

ft . 

<&-0!*;*UTV>ft. 

a > - * * v h 9 - * CSA,CSB,CSC, 3 > 
a-**yh9- i* CSA ,CSB ,CSC * ft A + ft * * 
h 3 > fcf a - 5 KSA.HSB.HSC t ft* L X . ft* © ft* 
CD©** h 3 V fcT a — * HSA.IISB.HSCIC ft* ft r 
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h3>^a-9HSA££*ll:tttt£tv*ltJtt®a 
*TJU-TlnlS* 7 7 0 * 5 U ««FXA^ 6 U U . 
3 > X a - * * v V V - 0 CSBtt . * A K 3 > ^ 
a-*HSBfcCAK»lfU n« tt»<&**TBJ-TBD 

A,CSB,CSC*Ctt. h9-5lM4^BS?h 
T £ y . Willi:, ft* „ h ? - * HM*)tCa- 
V JRM««3jO J: 3 fc. «Mt»H05fe«iC 

3>tTa-^y h *7 - 0 CS1 .CSB.CSC© 3. - tf 
fctf L T**> t *fiT * ^ t tfT * * . * 

- O - 

(ft* 503). 

«»f 502<B$a* #*0K * & t * 1= tt, -b 

ff -T * (ft 39&04) . 

t **(«*S06). H»r 506 CO« J* tfTESK * 4 i: 
* ic I* . « it tf . fi***^??*^ 'J^' 
yt-f ttALtlfe. jktOXaBOSfllil 

(ft*506). 

:OJ:nit. *K»«TI1. tt<03Vtfa 



fcM¥ 2-172348(7) 

fc. ATfcfci'TI*'. *v^-JIM4t^I3 
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tl3 • 

m^©77^i/aij»ffijiJi( 

*ft**T*&IIHftftfcXftLTEttLT»ft 
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t:4t. am*tfttjtufc77*s/$«ja<i 

:<oi«, £41* *** * h 3 v \£ a - * 

JCfllt, 7 7 * i/ S « BB0>&flft«QjttTtt 

J 7 7 ^ 5 'J S I IC M I t . *0j*«*#h 

tLfe77^f 5 y aft a a f5ttft*M 

u . 77^v5'j«ttt, * » a « * 

«**-/Ufr*A K3V ear » 'IC Hfi? * • 
StVlC^T, a - tt . fia#ttJtLfc77 
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«^t7D-ft-h. BBBBttBttMSO 
A* ft I ST 7 P - * * - h , moBttA*ft& 
P h <3D*tf fiflM Ir St 7 D * - h . m 
HBttttfcttfcSi/tfa-**?^?-**)-* 
HtH^D^I, *i:Bt*Xfflft*aflt«> 

* * * U , 8 -3 V fc? a-* •< 7 x-*BB. 
e-K^llflil, HST f BSA,HS6,HSC-* * h □ V tf 
a - * . TAI-TAd ,TB]-TBn, TCl-TCn ,TEl-TEn ■•• Jfi 
FI,FU 9 FIB,FIC- 7r^$UKI. 
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